BACKGROUND: Symptoms of preoperative anxiety and depression occur in approximately onethird of patients with chronic back pain undergoing surgery. In the last 2 decades, several studies have established that preoperative anxiety and depression are important outcome predictors of greater pain and physical impairments, and lower health-related quality of life in patients undergoing spine surgery. To accommodate symptoms of anxiety and depression and thereby better surgical outcomes, we need to identify factors associated with these symptoms. PURPOSE: We aimed to identify factors associated with symptoms of anxiety and depression in adults both before and after undergoing spinal surgery. STUDY DESIGN: An integrative literature review was carried out.
Introduction
This is an integrative review, a method that allows for the inclusion of diverse methodologies. The review aims to identify factors associated with symptoms of anxiety and depression throughout the course of treatment of adults undergoing spine surgery. These factors can be used to develop preoperative and postoperative educational initiatives and aids to reduce anxiety and depression within this patient group. Symptoms of preoperative anxiety and depression occur in approximately one-third of patients with chronic back pain who undergo surgery [1, 2] and found to be common in patients with chronic back pain in general [3, 4] , with an estimated prevalence of depression to be two to three times greater in patients with back pain than in the general population [3] . The last decade, several studies have established that preoperative anxiety and depression are important outcome predictors of greater pain, physical impairments, and lower health-related quality of life in patients undergoing spine surgery [5] [6] [7] [8] [9] . Thus, both anxiety and depression can be associated with poor surgical results, leading to poorer rehabilitation.
It has been shown that educating patients about surgical procedures has the potential to decrease the occurrence of anxiety in patients undergoing cervical disc herniation surgery [10] . However, the question is how the identification of the overall factors associated with anxiety and depression in spine surgery is addressed in the literature. The aim of this review is to identify factors associated with anxiety and depression in adult patients, both before and after undergoing spine surgery.
Methods
The International Classification of Functioning, Disability, and Health (ICF) defines the ability to function in a multiaxial model in which interrelated factors influence each other in a dynamic, interactive, and non-linear process [11] . In the present review, this model is used to explain the relationship between anxiety and depression as outcome predictors of greater pain and functional disability, and lower healthrelated quality of life, and thereby clarify components that are important for the development of educational aids.
An integrative systematic review was undertaken [12] . This specific scientific and validated approach strives to provide a more comprehensive understanding of a challenge or a phenomenon; the method summarizes past empirical or theoretical literature, including qualitative, quantitative, and mixed methods articles. The integrative method supports the ability of grasping the complexity of existing findings and strengthens their ability to inform policy and practice [12] . The integrative review is by Whittemore and Knafl (2005) described in five stages: (1) problem identification, containing a clear identification of the problem, the review purpose and valuables of interest, being the concepts, population and the focus of interest; (2) literature search, with a well-defined search strategy and search being the basis for accurate results; (3) data selection and evaluation, where each research design has different criteria and frame of evaluation; (4) data analysis requiring that the data are unbiased, ordered, coded, and categorized and summarized into conclusions about the identified problem; and finally, (5) presentation, where the results ideally capture the depth and the breadth of the problem being investigated. Explicit details from sources should be presented to demonstrate the chain of evidence [12] .
Search strategy
A three-step search was used [13] . First, an initial search was conducted using preliminary subject headings and keywords based on knowledge of the field. Second, subject headings and keywords were revised in accordance with the findings obtained in step one, and a second search was conducted in September 2016 in seven databases: Scopus, Web of Science, PsycINFO, Cochrane, PubMed, CINAHL, and Embase. The search was divided into blocks consisting of main keywords and additional variables (see search string in Table 1 ).
Third, a final search was conducted in which reference lists were manually consulted to identify additional studies.
Study selection and data evaluation
We aimed initially to include studies in adults undergoing lumbar spine fusion only; however, these studies were scarce, and after a thorough reading of our search results, we found that several of the studies obtained referred to depression and anxiety regardless of spine diagnosis, surgical method, and anatomical locations [14] [15] [16] . We therefore decided to include studies dealing with spine surgery caused by degenerative disorders in both the lumbar and cervical spines, and not exclusively spine fusion. The inclusion criteria were the following: articles published after January 1, 1986, as the first studies treating mental health in back patients were published in 1986 [17] ; articles reporting, investigating, or including results related to the aim of the review; articles written in English, Danish, Swedish, or Norwegian; and articles published in peer-reviewed journals. Articles were excluded if they dealt with a population with mental illness only; or patients with malignant disorders; or provided insufficient information to allow adequate interpretation of the design, measures, or results.
A three-step selection and assessment process was conducted ( Fig. 1) . First, all titles and abstracts (N=1,124) were skimmed for relevance by JS. Fifty-three of these were read in full text by JS and LBJ, and studies that did not meet the inclusion criteria were excluded (n=26); if in doubt, issues were discussed with CVN. Third, the remaining articles (n=31) were critically appraised for methodological validity; before appraisal, it was agreed that at least 75% of the criteria had to be satisfied. The 75% criterion was incorporated to minimize the risk of an inconclusive review as a result of excessive variation in the quality of studies [13] . To accommodate considerations regarding the sensitivity of review findings, the cut point of 75% was both lowered and raised, which gave no reason to alter the review findings. Methodological validity was appraised using the standardized critical appraisal instruments Joanna Briggs Institute Meta-Analysis of Statistics Assessment and Review Instrument (JBI-MAStARI) and Joanna Briggs Institute Critical Appraisal Checklist for Interpretive & Critical Research (JBI-QARI) [13, 18] by two independent reviewers (JS and TLN or JS and CNT) depending on the study design. In case of disagreement, MBB or CVN was consulted. There were no disagreements regarding methodological validity in the three qualitative studies; however, eight quantitative references were consulted with CVN [16, [19] [20] [21] [22] [23] [24] [25] . Owing to lack of methodological validity, 17 articles were excluded. Of these, seven articles were based on the same study [21, 22, [26] [27] [28] [29] [30] . The articles were excluded because of uncertainty as to whether the sample was representative of patients in the population as a whole, lack of clarity as to whether all questionnaires were validated, and lack of a description of or inclusion in the analysis of the outcomes of participants who withdrew. Three articles also based on the same study [19, 31, 32] were excluded because the instruments used lacked validation, the use of instruments varied, and missing data were not consistently dealt with. The remaining seven articles [24, [33] [34] [35] [36] [37] [38] were excluded for a number of different reasons: it was not clear whether the sample was representative of the population, or whether it was based on a random sample, whether the outcomes of participants who withdrew were not described or included in the analysis, and in five of these studies it was questionable whether appropriate statistical analyses had been used. Assessment criteria and process are presented in Tables 5-7 .
Data synthesis
A convergent qualitative design was used transforming qualitative and quantitative results into qualitative findings [47] . This approach was applied as it allows diverse and heterogeneous research to be incorporated into the same review, thereby striving to overcome the limitations of qualitative reviews (addressing only qualitative questions) and quantitative reviews (addressing only quantitative questions) [47] .
The included articles were analyzed using qualitative content analysis [48, 49] . The analysis was conducted in four stages by JS and thoroughly discussed with LBJ and MB. First, each sentence meaningful to the aim of the review was extracted from the articles, as a finding. Second, the extracted findings were coded using one of the five components in the ICF: body functions and structures, activities, participation, personal factors, and contextual factors (Fig. 2) . Third, the coded data were analyzed, and five meaningful categories were generated. Fourth, an explanatory synthesis was aggregated from categories explaining the aim of the review.
A wide range of terms describing the occurrence of anxiety and depression was applied interchangeably in the included studies, and multiple questionnaires were used. Findings were extracted when anxiety and depression were incorporated into the questionnaires or terms used. An overview of data collection tools, terms contained, and terms extracted is given in Table 2 . Owing to the use of several questionnaires and terms, the associations were often ambiguous, but became less so when the outcomes were incorporated into categories. In this review, the terms anxiety and depression are used.
Results
The 14 included studies, 3 qualitative and 11 quantitative, reported 75 individual findings based on 4,833 participants [16] TAC, Tampa Scale for Kinesiophobia-the fear of movement model suggests that when pain is seen to be threatening, it will promote anxiety and give rise to pain-related fear. This fear can give rise to avoidance behavior, which again is associated with depression. PHQ-9, Nine-item Patient Health Questionnaire is a multipurpose instrument for screening, diagnosing, monitoring, and measuring the severity of depression.
Fear of movement Anxiety Depression
Havakeshian and Mannion (2013) [41] MSPQ, Modified Somatic Perception Questionnaire and Modified Zung SelfRating Depression Scale (SDS) were used together to determine psychological disturbances. FABQ, Fear Avoidance Beliefs Questionnaire was used to investigate patients' beliefs about physical activity, and patients fears of activity when experiencing pain.
SCQ, Six items on the catastrophizing subscale of the Coping Strategies
Questionnaire. Pain catastrophizing is characterized by patients magnifying their fear of painful situations, misinterpreting, and exaggerating the threat of a situation.
Psychological disturbances

Mancuso et al. (2014) [15]
GDS, Geriatric Depression Scale-assesses depressive symptoms. STAI, Spielberg State Trait Anxiety Inventory measures trait and state anxiety. It can be used in clinical settings to diagnose anxiety and to distinguish it from depressive syndromes.
Depression, Anxiety, and together; Psychological comorbidity
Maratos et al. (2012) [14]
HADS, Hospital Anxiety and Depression Scale obtains anxiety and depression scores, is a 14-item scale, with 7 items related to anxiety and 7 items to depression, developed to detect symptoms of anxiety and depression in somatically ill patients.
Anxiety Depression Monticone et al. (2014) [43]
TAC, Tampa Scale for Kinesiophobia-the fear of movement model suggests that when pain is seen to be threatening, it will promote anxiety and give rise to pain-related fear. This fear can give rise to avoidance behavior which again is associated with depression. PCS, Pain Catastrophizing Scale-catastrophizing is defined as a method of cognitive coping and is characterized by negative self-statements, overly negative thoughts and ideation, and patients misinterpreting and exaggerating the threat of a situation. [42] SDS, Zung Self-Rating Depression Scale, a psychological self-rating test measuring depression severity. Table 3 . Based on the 75 findings, five categories of factors associated with anxiety and depression both before and after undergoing spine surgery were generated: pain, information, disability, employment, and mental health. In this study, mental health is used to indicate psychological well-being. Examples of findings within the five categories are shown in Table 4 .
Mistaken fears
The experience of pain and the associations with anxiety and depression
Pain is subjective, multidimensional, and associated with anxiety and depression, and can be characterized by chronicity, persistence, or intensity. Quantitative studies report elevated preoperative levels of anxiety and depression in patients with chronic pain [25, 41] and show a bidirectional correlation between chronic pain and depression [25] . However, chronic pain can have pain-free periods, creating a sense of relief [45] . Intensity influences anxiety and depression because strategies used to cope with pain fail when pain becomes too intense [45] . The association regarding intensity was strong at 6 weeks and at 3-and 12-month follow-up [16, 42] .
Furthermore, the association between pain and mental health appeared to reveal temporal variation and was not found to be equally strong throughout the course of treatment. Thus, two quantitative studies indicate that pain is only moderately related to anxiety and depression, as these studies found no relation between use of analgesics and anxiety and depression the first and second day after surgery [20, 42] . Depression was found to be relatively independent of pain in the early postoperative phase [42] . Furthermore, a crosssectional study conducted 1 month before surgery found no correlation between anxiety and depression and pain [39] . However, a prospective cohort study found anxiety and depression to be a natural response to the presence of pain at 1-year follow-up [41] , and this is supported by an interview study [45] in which 22 patients with pain for at least 3 years expressed a feeling of change in their personality because pain gave them less joy in life and caused them so much distress that 15 of these 22 patients had considered suicide [45] . However, when pain diminished, there was mental relief, and living was not quite as cumbersome [45] . Two other cohort studies support this relation between pain and anxiety and depression a few days before and 6 and 12 months after surgery [14, 25] .
Need for information and the associations with anxiety and depression
The need for information was a significant theme that primarily emerged within the qualitative studies. Patients expressed a need for individualized information; both its amount and timing helped them feel less anxious.
In two qualitative studies, patients experienced anxiety about not knowing what to expect [44, 46] . Discharge was found to cause high levels of anxiety if patients did not know what to expect [44] . Years after surgical treatment, patients still stated that lack or low quality of information engendered high levels of anxiety [45, 46] . Patients in both studies agreed that adequate information was important and should be provided individually. Furthermore, information should be presented in a timely and appropriate manner so that patients do not forget it and are able to understand it, which was also perceived individually [44, 46] . Findings in a quantitative study indicate that educating patients to adopt appropriate behaviors also enhances a positive attitude [43] .
Disability and the associations with anxiety and depression
Both pre-and postoperative associations between depression, anxiety, and degree of self-reported disability were found in most of the quantitative studies. Patients suffering from anxiety or depression experienced significantly worse disability than less depressed and less anxious patients [14] [15] [16] 40, 41] . The prevalence of both anxiety and depression declined in the postoperative period as physical ability and pain improved [14, 25] . This bidirectional association is confirmed in another quantitative study using cognitive behavioral therapy to control catastrophizing and modify "mistaken fears." This behavioral modification results in a more positive attitude toward exercise programs, which also increased patients' physical performance [43] .
Employment and its association with anxiety and depression
Being employed, using one's education, and maintaining the feeling of being able to contribute to society positively influence the occurrence of depression. Conversely, depression lowers the rate of patients returning to and sustaining employment.
The relationship between return to work and the occurrence of depression is supported by both quantitative and qualitative findings [23, 25, 40, 45, 46] . According to quantitative studies, depressed patients were less likely to be working, both within the first weeks after surgery and within 3 years after surgery [25, 40] . Furthermore, those patients with depression who were employed 3 years after surgery were absent from work more often than those not depressed [40] . Regardless of professional background, qualitative studies found that non-employed patients had low self-esteem, felt demoted, and had the feeling of not being able to contribute to society, and the presence of these feelings is mentioned as one of several reasons why some patients considered suicide [45, 46] .
Mental health and its association with anxiety and depression
Several studies found associations between anxiety, depression, and psychological disturbances like posttraumatic stress disorder, catastrophizing, worsened mental health scores, stress, both before and after surgery. In a cohort study, depressed patients differed from patients without depression; they had a higher degree of anxiety, higher rate of posttraumatic stress, and a higher rate of psychotherapy utilization [40] . Furthermore, in three quantitative studies, findings indicate that patients with depression also had a higher rate of new-onset anxiety and posttraumatic stress disorder [40] , had worse overall mental health scores [15] , and were more prone to catastrophizing [20] . A smaller cohort study found no new onset of depression at 3 and 12 months after surgery and concluded that depression at long-term evaluation was due to the relapse of preexisting depression [42] . However, these findings do not correspond to findings from a study including workers' compensation patients, where 16% of the nondepressed were diagnosed with depression within 3 years after surgery [40] .
Discussion
Our finding that pain, information, disability, return to work, and mental health are factors associated with anxiety and depression highlight a complexity that can be captured using the theoretical framework of the ICF, thereby avoiding Table 4 Examples of findings within the five categories
Category Findings
The experience of pain and the associations with anxiety and depression
Finding 10 [45] . "Suicide attempts were triggered by severe back pain and despair, no hope of getting better, the feeling of distrust, and not being able to work" (p. 1625). Finding 12 [45] . "The words "worn down" were used by all patients who had continuous pain; it seemed like that phrase covered the experience. All those using that phrase also had trouble sleeping and had mood problems and depression" (p. 1628). Finding 50 [14] . "Anxious or depressed patients had significantly worse pre-operative physical functioning and bodily pain scores than non-anxious or depressed patients. This difference persisted post-operatively" (p. 468-469). Finding 64 [25] . "Patients with depressive symptoms reported more back pain (p=.016) than patients without depressive symptoms at baseline" (p. 313). Finding 65 [25] . "The change in back pain from baseline to 1-year follow-up correlated significantly with the change of DEPS (depression self-test) (p. 131).
Need for information and the association between not knowing and anxiety and depression
Finding 16 [44] . "However, most of patients' concerns centered on what to expect during the post-operative recovery in the hospital and indicated that if they had been given more information, this could have made them feel less anxious" (p. 134). Finding 17 [44] . "In our study, patients expressed feelings of uncertainty, frustration, and anxiety due to not knowing what to expect and what they were permitted to do after their surgery" (p. 136). Finding 54 [43] . "Explaining to the patients how to control catastrophizing and modify mistaken fears, and encouraging them to adopt appropriate behaviors induced helpful attitudes towards perceived disability: this enhanced their positive attitude towards the exercises and increased their physical performance, as previously advocated" (p. 91).
Disability and the associations with anxiety and depression
Finding 48 [15] . "Self-reported depression and headaches were the conditions most strongly associated with worse ODI scores" (p. 1973). Finding 49 [14] . "Anxious or depressed patients had significantly worse pre-operative physical functioning and bodily pain scores than non-anxious or depressed patients. This difference persisted post-operatively" (p. 468-469). Finding 51 [14] . "Patients with high levels of anxiety and depression pre-operatively had worse physical function than their less-depressed and less-anxious counterparts" (p. 469). Finding 67 [25] . "Although the level of functional disability decreased in both groups, it remained higher in patients with depressive symptoms than in those without depressive symptoms at 1-year follow-up" (p. 131-132).
Employment and the associations with anxiety and depression
Finding 6 [45] . "When I was told, that I would not return to work, I got very much affected, I love my job. I took pills, I took an overdose of pills and alcohol together, and I was admitted to hospital for two days" (p. 1625). Finding 10 [45] . "Suicide attempts were triggered by intense back pain, despair, lack of hope, a feeling of not being believed, and because they could not work" (p. 1625). Finding 37 [40] . "Among the depression group, only 10.6% (13/123) of subjects met our RTW criteria, compared with 33.0% (884/2676) of controls. Overall, only 32.0% (897/2799) of the entire study population met our RTW criteria. Furthermore, clinically diagnosed depression was a strong negative predictor of postoperative RTW status in the regression model (p<.001; OR: 0.38)" (p. 752).
Psychological disturbances and the associations with anxiety and depression
Finding 29 [40] . "Compared with controls, subjects in the depression group differed significantly in the following ways: had an 8.8% higher rate of anxiety, 5.6% higher rate of posttraumatic stress disorder (PTSD), 69.4% higher rate of psychotherapy utilization, 62.2% higher rate of psychological diagnostic examinations, and utilized an average of 19.6 more psychotherapy sessions" (p. 752-753). Finding 59 [42] . "None of patients free from depression at baseline developed depressive symptoms at three and twelve-month follow-up. This indicated that depressive symptoms at long-term evaluation could be exclusively due to the relapsing of pre-existing depression in a particular subgroup of patients" (p. 306).
OR, odds ratio; RTW, return to work.
ARTICLE IN PRESS
reducing the causality of anxiety and depression to a single association.
Maintaining an ICF-based view of the biological, individual, and social explanatory perspectives on the interrelatedness between all identified factors associated with anxiety and depression, we discuss the need for information as a factor that can potentially influence the degree to which the four remaining factors influence anxiety and depression. We find that the cognitive construction of patients' anticipations or patients' conceptions, formed by information and thereby knowledge, has a mediating role in the associations between pain, disability, return to work, and mental health, and finally, anxiety and depression. The mediating role of patients' knowledge and thereby information as a concept in a clinical setting is of potential interest, as spine health-care providers have both the opportunity to influence and facilitate. This will be discussed at greater length later.
A trend in the literature supports the importance of information. Informing patients is known to be a critical component of disease management because the need, mode, and ability to understand are individual, and research indicates that patients who gain knowledge and skills improve their ability to cope and their quality of life [50, 51] . A systematic review finds that preoperative information has the potential to reduce preoperative anxiety [52] . Extensive preoperative information has been shown to enhance patients' knowledge, satisfaction, and quality of life, and to reduce preoperative anxiety and postoperative use of analgesics [10, 53, 54] . Explaining to patients how to control their fears and modify "mistaken fears" makes them able to adopt more appropriate behaviors and induces a positive attitude [43] . Thus, the mediating role of information on anxiety and depression in patients undergoing surgery is well described [10, [52] [53] [54] [55] . Patients who adopt a more positive selfimage and increased mental health achieve a better quality of life, which may also lower the risk of depression relapse as well as other psychological disturbances [43] .
Pain has been seen as a multidimensional construct since 1971, when Melzack [56] defined it as a biomedical component influenced by tissue damage, an evaluative component influenced by coping, and an affective component influenced by anxiety and depression. Based on this model, the association between pain and anxiety or depression is developed in the dynamic interaction between the individual, the individual's behavior, the information the patients are given, their ability to cope, and environmental factors. Thus, arguing that anxiety and depression are a natural response to the mere presence of pain seems to be a simplification.
Perceived pain the first and second day after surgery might be an expected and accepted result of the operation and would thus not correlate solely with anxiety or depression. Furthermore, correlation between pain and anxiety or depression 1 month before surgery, at the outpatient clinic when the patients were scheduled for surgery, was not evident [39] . Information may be the mediating factor, exemplified in a study that included patients undergoing lumbar spine surgery. When scheduled for surgery, the information they received and thereby the anticipation of pain relief and better physical ability resulted in the patients reporting better quality of life even before surgery [51] . The mediating role of information is substantiated in a second study in which expectations and hopes for future recovery were found to be significant predictors of reduction in depression before hip surgery [57] .
During the postoperative period, too, information seems to play a mediating role in the association between pain and anxiety or depression. It was found that patients can start dealing with the consequences of their condition when they know what to expect, and in some cases, even begin a new phase of life [46] .
The mediating role of information on anxiety and depression and its association with disability is found to be associated with the cognitive and behavioral aspects of anxiety and depression [14, 25, 41, 42] . The behavior emerging within this group of patients with back pain can be conceptualized as avoidance behavior, and it is one of two responses to pain described by Lethem et al. in 1983 [58] . Avoidance behavior is seen to be derived from fear [59] and, as anxious patients will prioritize thoughts related to their fear, they are predisposed to move with caution. Information that includes elements from cognitive behavioral therapy is known to modify mistaken fears, thereby reducing both anxiety and depression, inducing a positive attitude toward physical performance and self-image and thereby reducing patients' self-perceived disability in everyday activities [43] . One of the assumptions in cognitive behavioral therapy is that patients act in ways to maintain their thoughts and beliefs, potentially maintaining a maladaptive behavior [60] . When focusing on the cognitive aspect, the goal of information is to make patients adopt more realistic, adaptive perspectives, leading them to feel better emotionally and subsequently move more freely [60] . Functional recovery of patients receiving cognitive behavioral therapy in addition to exercise improves significantly early on in the rehabilitation program, within 3 months [61] , and at follow-up 1 year after surgery [43, 62] .
Expectations concerning return to work are affected by a variety of issues; however, with the use of information, it is possible to help patients create realistic expectations and beliefs concerning their recovery, supporting the patient's return to work or assisting a new life trajectory [63] . Information provides patients with the possibility of having realistic expectations and beliefs toward treatment and rehabilitation; depression will decrease as quality of life is perceived to be better [51] . In a study that included 168 patients with acute non-life-threatening orthopedic trauma, belief in recovery and perceived pain were identified as predictors for returning to work [64] . Furthermore, a patient's belief in their own ability predicts recovery independently of physical disability [64] .
Clinical implications
Informing patients is not simply a task involving the provision of information or education. As articulated in the included studies, failure to understand information can be attributed to the timing, amount, and quality of the information. It can, however, also be attributed to the level of health literacy [65] . Health literacy is not only about being able to read information; it also relates to patients being able to understand and effectively use it [65] . Approximately half of patients suffer from low health literacy and are thus unable to acquire, understand, and use the information they are given [65] . This reduced ability correlates with decreased learning abilities, higher mortality rates [66] , and low levels of self-efficacy related to accomplishing pre-, peri-, and postoperative tasks regarding orthopedic surgical procedure [67] . Informing patients adequately and effectively is hence a comprehensive task in the health-care system.
Strengths and limitations
This review includes patients undergoing spine surgery caused by degenerative disorders and encompasses a range of surgical methods and anatomical locations because we found that both the prevalence of anxiety and depression and the association within factors were present despite variation in the type, duration, and complexity of the operation [14, 15] . Although this heterogeneity involves clear limitations, it can also be considered an advantage because many spine surgery patients present the same associations between anxiety, depression, and other factors.
The systematic and critical approach is one of the strengths of this review. The systematic work was a collaborative undertaking involving seven researchers, each contributing within their methodological field, and all included studies met at least 75% of the criteria on the JBI checklists to secure the highest possible validity [13] . Sensitivity of findings to the quality appraisal cut point of 75% was found to be high. Further lowering the cut point to 50% would not change the findings of this review as Archer et al. [33] , the three excluded studies based on the same study population by de Groot et al. [19, 31, 32] , and the seven studies by Sinikallio et al. and Pakarinen et al. [21, 22, [26] [27] [28] [29] [30] , also based on the same study population, found correlations on anxiety and depression as reported in the current review; that is, anxiety and depression were found to be associated with pain and physical impairments (Tables 5 and 6 ). Thus, these references pinpoint the same associations as presented in this review. If the cut point was raised from 75% to 80%, an additional three quantitative studies would have been excluded: two studies reporting data preoperatively, 3 and 12 months after surgery [14, 25] , and a third study reporting on data the first and second [19] N day after surgery [20] . Thus, apart from the approximately 600 patients being excluded, only one remaining study in the review would report on associations found the first and second day after surgery. Raising the cut point further and thus above 80%, two of the three qualitative studies would be excluded [45, 46] , substantially limiting the diversity of studies included, without, however, changing the study findings (Table 7) .
A major and quite substantial limitation was the large heterogeneity of the questionnaires used in the studies reviewed and in the terms employed that related to the patients' anxiety and depression. Furthermore, there is a lack of clarity in the definition of the different terms in several of the studies. Thus, the outcomes of this review are presented as a synthesis between different terms, and a clear definition of the factors anxiety and depression is therefore not possible.
We included a large study among patients receiving workers' compensation. We are aware that these patients are considered to have more unsatisfactory outcomes than patients not waiting for wage replacement [68] . We found the same factors associated with anxiety and depression. Rather than presenting itself as a limitation, our findings are substantiated by the fact that a diversity of patient categories indicates the same associations.
The influence of anxiety and depression on patients' evaluation of their own ability is found to be significant, and could lead to bias when using patient-reported outcomes [9, 69] . There is a need for a greater awareness of the implications of anxiety and depression mediating the assessed outcome, and there is a need to question the use of self-reported questionnaires as the only proxy for quality and outcome after spine surgery. In addition, if the cognitive and behavioral elements of anxiety and depression mediate patients' assessed outcome after surgery, they may also do so before surgery. This would cause these patients to be candidates for spine surgery earlier on in their course of illness by presenting a "false" low preoperative physical ability or high degree of pain [15] .
With reference to this review there are several scenarios for future research. One of these could be to evaluate the influence of anxiety and depression on patient-reported outcome both before and after surgery.
As to information, spine surgeons and spine care providers have an important impact on communication and the information given. Future research is needed to evaluate the effect of tailored information, taking into account the potential of web-based technologies, health literacy, and the reduced cognitive capacity in a patient group with a high occurrence of symptoms of anxiety and depression. Also, research with focus on optimized pain-treatment algorithms and educative pain and behavior information is needed. Future research evaluating the impact of regulation on workers' compensation and return-to-work rates on patient-reported outcomes could be interesting. In a New Zealand study, an "early workers compensation" is provided, resulting in a 1-year return-towork rate of 80% compared with 40% in countries providing [13] critical appraisal tool for randomized controlled/pseudo-randomized trial: Q1. Was the assignment to treatment groups truly random? Q2. Were participants blinded to treatment allocation? Q3. Was allocation to treatment groups concealed from the allocator? Q4. Were the outcomes of people who withdrew described and included in the analysis? Q5. Were those assessing outcomes blinded to the treatment allocation? Q6. Were the control and treatment groups comparable at entry? Q7. Were groups treated identically other than for the named intervention? Q8. Were outcomes measured in the same way for all groups? Q9. Were outcomes measured in a reliable way? Q10. Was appropriate statistical analysis used? Table 7 Appraisal of the included studies with the use of QARI critical appraisal checklist for interpretive and critical research a "late compensation" and 74% for "non-compensation patients" [70] .
Conclusion
This review is the first to use the integrative review method to identify factors associated with anxiety and depression throughout the course of treatment in patients undergoing spine surgery. Pain, the need for information, disability, return to work, and mental health are found to be factors associated with anxiety and depression in this group of patients. Furthermore, information is found to be a mediating factor in the association between anxiety, depression, and the remaining four factors. With regard to the development of educational aids to reduce anxiety and depression and improve surgical results, the following should be considered: there is a need to address patients' understanding of pain and their ability to cope; there is a need to inform patients at a time, in a way, and with an informational content suited to the individual; there is a need to address everyday activities, educating patients to be active according to their abilities; there is, in some cases, a need to educate patients in the direction of a new life trajectory; and finally, it seems that addressing these issues will decrease the risk of other psychological disturbances.
Thus, this review emphasizes not only the importance of focusing on biomedical factors to reduce the occurrence of anxiety and depression and to improve the outcome of patients undergoing spine surgery, but also the importance of understanding these patients' conditions with reference to the biopsychosocial model of the ICF.
